We performed this study on 57 patients with diagnosis suspected for acute appendicitis (ages 16-70). Parameters that make the Alvarado score are the following: migration of pain, anorexia, nausea or vomiting, right lower abdominal quadrant tenderness, rebound tenderness in right iliac fossa, elevated temperature, leukocytosis, shift to the left of neutrophils. The aim of the work is to evaluate the Alvarado scoring system in diagnosis of the acute appendicitis. With all the patients Alvarado score has been determinate preoperatively, and diagnosis was confirmed by intraoperative finding and histopatological examination of the removed appendix. All the patients with score 7 or more were surgically managed. Specificity (positive predictive value) was 92,59 % in males and 76,67 % in females. The negative appendectomy rate was 7,41 % with the males and 23,33 % with the females. The values of the Alvarado score are significantly higher in the patients with acute appendicitis, compared with the patients of the other diseases. With the application of the Alvarado scoring system we can decrease postoperative morbidity and mortality.
INTRODUCTION
A cute appendicitis (AA) is the most frequent acute abdominal surgical disease. The life time risk for AA is about 7%. The rate of AA in general population is about 10-12 of 10 000 patients per year. Rarely AA appears with the children younger than 4 years and also with the people older than 60 years. Appendicitis is most frequently seen in patients between their second and fourth decades of life. There is a slight male to female predominance 1, 2, 3, 4, 5 Obstruction of the lumen (fecaliths are the usual cause, less-common causes are hypertrophy of lymphoid tissue, tumors...) produces a closed-loop obstruction and it is the dominant causal factor in acute appendicitis 6, 7 . Diagnosis of acute appendicitis is based on the anamneis, physical examination and laboratory findings. In uncertain cases we use additional diagnostic procedures (US, CT).
Abdominal pain is the predominant symptom of acute appendicitis. Generally, pain is initially diffusely localized in the lower epigastrium or umbilical area, and after a period of 4 to 6 hours, the pain migrates to the right lower abdominal quadrant. It appears in most of the patients with AA. Anorexia almost always accompanies AA. Although vomiting occurs in nearly 75% of patients, it is neither prominent nor prolonged, and most of the patients vomit only once or twice. The sequence of symptom appearance has great differential diagnostic significance. In more than 95% of the patients with acute appendicitis, anorexia is the first symptom, followed by the abdominal pain, and in turn, by vomiting (if vomiting occurs). If vomiting precedes the onset of pain, the diagnosis of appendicitis should be questioned. Vital signs are minimally changed by uncomplicated appendicitis.Temperature elevation is rarely more than 1°C . Axillary-rectal difference in temperature is higher than 1°C 8, 9 . Various clinical signs have been described (Bloumberg, Kriger, Rovsing, Grassman, Owing...) that makes the diagnosis of AA easier. Mild leukocytosis, ranging from 10,000 to 18,000/mm 3 , is usually present in patients with acute, uncomplicated appendicitis and is often accompanied by a moderate polymorphonuclear predominance.
However, white blood cell counts are not always elevated. In some cases preoperative diagnosis of AA is difficult, which may cause higher rate of appendiceal perforation and increased morbidity and mortality. Nowadays, diagnosis of AA is made using US (especially in children), helical CT and radioactive-labeled leukocyte scans. Preoperative diagnosis is correct in about 80% and the rate of negative appendectomy is about 20%. rezime appendiceal perforation is about 25% in general population 8, 11, 12 . In some groups of patients 13, 14, 15, 16 the rate of perforation is much higher (children younger than 5 years, patients older than 65 years and females during pregnancy) and it is about 50%. We use the Alvarado scoring system to improve the preoperative diagnosis of AA.
Parameters that make Alvarado score are: migration of pain, anorexia, nausea or vomiting, right lower abdominal quadrant tenderness, rebound tenderness in right iliac fossa (Bloumberg sign), elevated temperature, leukocytosis, shift to the left of neutrophils. If we use this variables together, the diagnostic accuracy is higher 17, 18 . Postoperative morbidity and mortality are influenced by the following factors: appendiceal perforation with peritonitis, obesity, immunodeficiency and some age population (children, elderly, pregnancy). Postoperative complications occurred in 10% of the patients with non-perforated appendicitis and in 30% of the patients with perforated appendicitis. The overall mortality rate in the former is about 0,1%, and about 3%. in the latter. The mortality rate for perforative appendicitis is approximately 15% with the elderlies. The cause of death is usually uncontrolled sepsis-peritonitis, intra-abdominal abscess, or gram-negative septicemia 8, 9 .
The aims of this study are the following:
1. To evaluate Alvarado scoring system in diagnosis of AA 2. To evaluate the existing correlation between the degree of appendiceal inflammation and the preoperative values of the Alvarado score 3. To evaluate existing differences in values of the Alvarado score in the patients with AA and those with other abdominal diseases
MATERIALS AND METHODS
This study was conducted at the Emergency centre, Clinical centre of Serbia during the period 01.03.2007-01. 09.2007 . Fifty seven patients with preoperative diagnosis suspected for acute appendicitis were surgically managed (ages 16-70). The patients were divided in 3 groups by the preoperative diagnosis. In the first group, there were 38 patients with well-defined clinical signs of AA.
The second group was composed of 13 patients with preoperative diagnosis colic "abdominal pain" with suspicion on AA.
The third group included 6 patients with preoperative diagnosis of "acute abdomen" and they were suspected on appendiceal perforation. Alvarado scoring system was determined in all the patients, before the operation, to make correct and rapid diagnosis of AA, especially in those with atypical symptoms.
The Alvarado score includes symptoms, signs and laboratory findings which we determinate before the operation at the aim to make easier and more accurate diagnosis. 
SYMPTOMS

LABORATORY FINDINGS
Leukocytosis 2 Shift to the left of neutrophils 1 Total 10 From the group of 8 variables 6 brings 1 point, while the presence of the tenderness in right iliac fossa and leukocytosis brings 2 points which points out their significance. The maximal value of the Alvarado score is 10 points. The Alvarado score is determined in all our patients before the operation, to evaluate the likelihood of AA. All patients with clinical signs of AA and the value of Alvarado score 7 or more, were surgically managed.
The diagnosis was confirmed or not by intraoperative finding and histopathological examination of the removed appendix. We also followed: sex, ages, the time from arriving to hospital to the moment of surgical intervention, preoperative diagnosis, presence of the peritonitis, values of the CRP and SE, blood count, urine examination, localization of the appendix and postoperative complications. Standard appendectomy, under general anesthesia, was done in all the patients, and the peritoneal cavity is irrigated and drained in the presence of appendiceal perforation. The position and the length of the appendix, the degree of inflammation and the presence of the peritonitis, was opserved during the operation. Each removed appendix was sent to HP examination and the degree of the inflammation was assessed. Ordinary histopathological painting by HE method and 200 x microscope magnification, was done. In statistical data, we used methods of descriptive and analytical statistics.
RESULTS
The youngest patient was 16 years old (study was based on the adult patients), and the oldest patient was 70 years old. Mean age was 27,514,2 years. majority of the patients (73,68%) were between 16-35 years. Distribution of patients by sex shows that, from 57 patients 30 (52,64%) were females and 27 (47,36%) were males. But, from 48 patients with AA 25 (52,09%) were males and 23 (47,91%) were female. In the first group, there were 38 (66,66%) patients with well-defined clinical picture of AA (table 1) . It was confirmed during the surgical intervention that the 34 (89,57%) patients had AA, and the 4 (10,43%) patients have other diseases (Meckel's diverticulitis, twisted ovarian cyst, ruptured ovarian cyst and acute mesenteric adenitis). The second group included 13 (22,81 %) patients with preoperative diagnosis of the colic "abdominal pain" and they were suspected to have AA.
The diagnosis of AA was confirmed in 9 (69,24%) patients, while 4 (30,76%) patients had wrong diagnosis (2 cases without organic pathologic conditions, 1 case of the mesenterial lymphadenitis and 1 case of adnexitis). The third group includes 6 (10,50%) patients with preoperative diagnosis of the "acute abdomen" and they were suspected on appendiceal perforation. It was confirmed in 5 (83,33%) patients, and in 1 (16,67%) patient it was ruptured tuboovarian abscess. We had statistically high significant (p<0,01) correlation between preoperative diagnosis and intraoperative finding. From 57 surgicaly treated patients, the diagnosis of AA was confirmed in 48 (84,21%), by intraoperative finding and histopathological examination. From 48 patients, 28 (49,12%) had appendiceal phlegmon, perforation was found in 11 (19,29%) , gangrenous appendicitis was found in 7 (12,28 %) and the simple appendicitis was found in 2 (3,51 %) patients. Other 9 (15,79%) patients had: mesenterial adenitis in 2 cases, and Meckel's diverticulitis, adnexitis, tuboovarian abscess, twisted ovarian cyst, ruptured ovarian cyst by 1 cases, and 2 cases without organic pathologic conditions. Presence of peritonitis was found in 15 (26,30%) patients. Among them, 9 (60,00%) had diffuse or local fibrinopurulent peritonitis secondary to a ruptured appendix. Other 6 patients with sero or serofibrinous peritonitis, had gangrenous AA or other diseases (Meckel's diverticulitis, tuboovarian abscess, ruptured ovarian cyst, mesenterial adenitis). Migratory pain was present in 30 (62,50%) patients and was not present in 18 (37,50 %). This symptom was not noticed in 9 patients without AA. We have statistically high significant (p<0,01) differences in the presence of migratory pain in the patients with AA compare with the patients without AA. Nausea or vomiting were present in 46 (80,71%) patients and were not in 11 (19,29%) . We have statistically no significant (p>0,05) differences in the presence of nausea or vomiting in the patients with AA compare with the patients without AA.
Anorexia existed in 48(84,21%) patients and was absent in 9(15,79%) patients. We have statistically no signi-ficant (p>0,05) differences in the presence of anorexia in the patients with AA compare with the patients without AA. Tenderness in the right iliac fossa was found in 52(91,23%) and was not found in 5(8,77%) patients. The presence of Bloumberg sign was confirmed in 43 (75,44%) and was not confirmed in 14 (24,56 %) patients. The mean white blood cell count was 15,9+3,9 x 1000/mm 3 with range from 10,1-27,5 x 1000/mm 
Statistically significant p<0.05
Br. 1 Evaluation of the Alvarado score in the diagnosis 57 of acute appendicitis was 11,3x1000/mm 3 , 14,2x1000/mm 3 in phlegmonous AA, 17,1x1000/mm 3 in gangrenous AA and 19,5x 1000/mm 3 in appendiceal perforation. We have statistically high significant (p<0,01) correlations between the degree of AA and the count of leukocytes. The mean percent of polymorphonuclears in our series was 766% with a range 60-86%. The values of the polymorphonuclears in the patients with simple AA was 69%, in the phlegmonous the degree was 76%, gangrenous 77% and 79% in the patients with appendiceal perforation. We have statistically significant (p<0,05) differences between the degree of AA and the percent of polymorphonuclears. Mean value of axillary temperature was 37,6+0,5Cº with a range from 36,6-38,7 Cº. Thirty six (63,16%) patients had axillary temperature in the interval from 37,0 to 38,0 Cº. The mean value of rectal temperature was 37,8+0,6Cº with a range from 37,1-39,8 Cº. Forty five (78,94%) patients had rectal temperature in the interval between 37,6-38,5Cº.
The mean values of the axillo-rectal temperature differences in the patients without AA was 0,5Cº, in the patients with simple AA it was 0,6Cº, in the patients with phlegmonus AA 0,8Cº, in the patients with gangrenous AA 0,9Cº, and 1,4Cº in the patients with perforated appendix. We have statistically significant (p<0,05) correlations between the mean values of the axillo-rectal temperature differences and the degree of AA. Advanced disease have higher mean value of axillo-rectal temperature difference. We have statistically significant (p<0,05) differences between mean values of the axillo-rectal temperature difference, in the patients with AA compare with the patients without AA. Table 2 . shows preoperative values of the Alvarado score in the 57 surgicaly treated patients with suspicion on AA. We can see that 7 points had 12 (21,05%) patients, 8 points had 14 (24,56%), 9 points had 17 (29,82%) and 10 points had 14 (24,56%) patients. The mean value of the Alvorado score was 8,6+1,1 points. Appendix was in typical position in the 45(78,95%) cases, retroperitoneal, retrocoecal in the 5(8,87%) cases, subhepatical in the 3(5,26%) cases, retroileal in the 2(3,51%) and pelvic in the 2(3,51%) cases. We have statistically high significant (p<0,01) correlations between values of the Alvarado score and the appendix position (graph 1).
The Alvarado score has significant higher mean values in the patients with typical position of the appendix (8,87 points), compare with those with the other appedix positions(7,50 points). The Alvarado score has significantly higher mean values in the patients with AA (8,7 points), than in those with the other abdominal diseases (8,1 points) (table 3) .
We have statistically significant (p<0,05) correlations between the values of the Alvarado score and the presence of AA. We have statistically significant (p<0,05) correlations between degree of appendicitis and value of the Alvarado score. Simple AA has less mean value of the Alvarado score (7,5 points) , compare with the phlegmonous (8,5 points), gangrenous (8,8 points) and perforated appendix (9,2 points). We have statistically significant (p<0,05) correlations between the presence of peritonitis and the value of the Alvarado score.
The mean value (table 4) of the Alvarado score in the patients with peritonitis was 9,2+0,5, while the mean value in those without peritonitis was 8,6+1,1 points. Among 30 surgically managed females with the suspicion on AA (graph 2), 23 were confirmed to have that diagnosis while 7 had wrong diagnosis.
Specificity (positive predictive value) of the Alvarado score in the females was 76,67 % and the rate of the negative appendectomy was 23,33%. In 27 surgically treated males 25 had AA and 2 did not have. Specificity (positive predictive value) of the Alvarado score in males was 92,59% and the rate of the negative appendectomy was 7,41%. The general positive predictive value of the Alvarado score was 84,21% and the rate of the negative appendectomy was 15,79%. 
DISCUSSION
In our study AA existed more frequently in males what is comparable with the literature 11, 13 . The most 42 (73,88%) patients in our study were between 16-35 years, what is comparable 1, 3 with the literature (AA is most frequently seen in patients in their second through fourth decades of life). All 57 patients from our study are divided in 3 groups by the preoperative diagnosis. In the first group there were 38 (66,66%) patients with well-defined clinical picture of AA, which is confirmed in 34 cases. The mean value of the Alvarado score was 9,25 points in this group. This data are expected, because the patients from this group had all the symptoms, signs and lab. findings which were scoring in the Alvarado score, and also the higher values of this score. The second group is formed by 13 (22,81%) patients with preoperative diagnosis of "abdominal colic", and they were very suspected on having AA. The mean value of the Alvarado score was 8,15 points in this group. The patients from this group had atypical clinical picture, so it is not easy to differentiate AA from the other abdominal diseases (mesenterial adenitis, no organic pathologic conditions, gynecologic disorders).
The third group includes 6 (10,53%) patients with preoperative diagnosis of "acute abdomen", and they were suspected on appendiceal perforation. Among them, 5 patients had appendiceal perforation and 1 had ruptured tuboovarian abscess. They had the highest values of the Alvarado score (mean 9,33), because the most variables of the Alvarado score were present (they did not have to have migratory pain). Our data of the degree of AA are comparable with the literature 3, 4, 5 . The rate of the perforation (19,29%) is somewhat lower in our study, because we did not include children younger than 16 years. In the literature, the general rate of perforations is about 25%, and it is based on all age groups including children, female during reproductive age and elderly patients, which have the rate of the perforation close to 50% 11, 12, 13, 14, 15 . Migratory pain was found in 30 (62,50%) patients and was not found in 18 (37,50%).
The difference between the presence of migratory pain in the patients with AA and those with other diseases, is expected, because this symptom is typical for AA, while it is not present in the other abd.diseases. In our study, all the patients with migratory pain were in the group with AA. This data correlates with the literature where two third of patients have this symptom 8 . Nausea or vomiting are present in 46 (80,71%) patients. This also correlates with the literature where tree fourth of the patients with AA have this symptom 8 . Anorexia was found in 48 (84,21%) patients. In the literature, patients with AA have this symptom in about 9/10 cases and it is the most often symptom of AA, after the presence of abdominal pain 8 . There is no difference in the presence of anorexia, nausea or vomiting in patients with AA compare with those without AA, because this symptoms are not specific for AA and they appears also in the other abdominal diseases. Tenderness in right iliac fossa was found in 52 (91,23%) and was not found in 5 (8,77%) patients.
The pain localization in AA depends on the position of appendix and eventually appendiceal perforation. The presence of Bloumberg sign was confirmed in 43 (75,44%) patients and was not confirmed in 14 (24,56%) patients. This sign is present in patients with typical appendix position. The Bloumberg sign is not specific sign, because it shows the peritoneal inflammation of anyone etiology. If the appendix is in atypical position (retroperitoneal), peritoneal inflammation doesn't occur (until the possible appendiceal perforation), and also the Bloumberg sign will be negative. Our data about the position of the appendix are comparable with the literature which reports that appendix is in typical position in about 4/5 cases, while percent of the other position is variable and depends on the study 19, 20 . Patients with AA and atypical position of the appendix do not have a well-defined clinical picture, which leads to more difficult diagnosis and delay in surgical treatment. So, they have the higher rate of perforation. These patients have lower values of the Alvarado score, because they don't have two common signs, tenderness in right iliac fossa and Bloumberg sign. If those patients miss one more symptom (nausea or vomiting, anorexia or migratory pain) they will have the Alvarado score 6 or less, so there is likelihood of uncertain diagnosis of AA until the appendiceal perforation occurs. In our study, all the patients had the Alvarado score 7 or more, which was indication for surgical treatment. The main drawback of the Alvarado score is its application in the patients with atypical appendix position. That lead us to conclusion that even in the presence of lower values of the Alvarado score (5 and 6), careful examination should be carried out. Some patients with atypical appendix position may have lower values of the Alvarado score, even if they have AA. Our data shows strong correlation between the values of the Alvarado score and appendix position. The Alvarado score had significant higher values (mean 8,87 points) in the patients with typical position of appendix than in those with atypical position ( mean 7,50 points).
The majority of patients, 47 (82,46%) had white blod cell count in the interval between 10-20 x 1000/mm 3 . The patients with peritonitis (17,54%) had higher values of the leukocytes, up to 20 x 1000/mm 3 , which is comparable with the literature 8 . The majority of patients had polymorphonuclears in the interval between 76-85% 8, 10 . The rate of polymorphonuclears raises with the progression of disease. Also, the rate of polymorphonuclears is higher in the patients with AA compare with those of the other abdominal diseases. The majority of patients had axillary temperature in the interval between 37,0-38,0Cº, and the rectal temperature in the interval between 37,6-38,5Cº. This is comparable with literature 8, 10 . The values of axillo-rectal temperature difference increased from 0,5Cº in the patients without AA, over 0,6 Cº in the patients with initial disease, to 0,8Cº in the patients with phlegmonus AA, 0,9Cº with gangrenous AA, and 1,4 Cº in the patients with perforated appendix.
The literature data suggest that axillo-rectal temperature difference over 1Cº shows intraabdominal inflammation. The values of this difference, in serious forms of AA, was Br. 1 Evaluation of the Alvarado score in the diagnosis 59 of acute appendicitis higher than 0,8Cº, in our study, which is comparable with the literature 8, 10 . The Alvarado score includes symptoms, signs and laboratory findings which we determinated before operation to make easier and more accurate diagnosis. The Alvarado score was designed to have the highest values in the patients with AA compare with those without AA. The likelihood of appendicitis can be ascertained using the Alvarado score. The patients with score from 9 to 10 are almost certain to have appendicitis; there is a little advantage in further workup, and they should go to the operating theatre. The patients with scores from 7 to 8 quite possibly have appendicitis, and they are also prepared for the surgical treatment. The patients with scores 5-6 should be observed for 24 hours with frequent reevaluation of the clinical data and reapplication of the score. If the score increases they go to surgery. We can discharge the patients with scores 0-4, with the instructions to come again if symptoms intensifies. The Alvarado score has significant higher mean values in the patients with AA (8,7 points), compare with those of the other abdominal diseases (8,1 points). Statistically significant (p<0,05) correlations exist between the degree of appendicitis and the value of the Alvarado score. Because of that, the Alvarado score will be significant higher in the patients with peritonitis compare with those without peritonitis. From 57 surgicaly treated patients, with score 7 or more, 48 patients had AA and 9 had not. Specificities (positive predictive value) of the Alvarado score was 84,21% and the rate of negative appendectomy was 15,79%. Results of our study are comparable with the literature which reports positive predictive value from 83,5% to 87,5%, and the rate of negative appendectomy from 12,5% to 16,5% 17, 18, 21, 22, 23 . The data from the literature shows that the rate of negative appendectomy without using the Alvarado score is about 20% depending on the study 8, 11, 12 . Further more, for some age groups like children, the eldest, female in reproductive age, the rate of appendiceal perforation is about 50%, while the general rate of the appendical perforation is about 25% 13, 14, 15 . At 30 operated females with suspicion on AA (graph 2) 23 had that diagnosis and 7 did not have. Specificity (positive predictive value) of the Alvarado score at females was 76,67% and the rate of negative appendectomy was 23,33%. This data are comparable with the literature 17, 18, 21, 22, 23 . Among 27 operated males 25 had AA and 2 did not have. Specificity (positive predictive value) of the Alvarado score at males was 92,59% and the rate of negative appendectomy was 7,41%. This data are comparable with the literature, also
